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(54) FEED HORN FOR CIRCULARLY POLARIZED WAVE 
(57)Abstract: 

PURPOSE: To obtain an antenna shared with right and left circulating 
circularly polarized waves by arranging a dielectric substrate provided with 
a cross shape slot adjacently to a microstrip antenna. 
CONSTITUTION: One terminal of an electromagnetic horn part is opened, 
and the other terminal of it is connected to a waveguide part 1 1. A first 
dielectric substrate 2 is provided at the other terminal of the waveguide 
part 1 1 . A microstrip antenna element 4 in which phase adjustment with 
required notch is applied to the external size of a circular conductor is 
provided on one plane on the confronting plane side with the horn part. A 
second dielectric substrate 3 is arranged adjacently at the other plane side 
of the substrate 2. A ground substrate is provided at the horn part side of 
the substrate 3, and a cross shape slot is formed, and it is connected to a 
feed position 9 via independent feed lines 6, 7 on the other plane at every 
slot. A circularly polarized wave signal received by an antenna element is 
converted into a linearly polarized wave by eliminating phase difference 
between two component signals. At this time, a linearly polarized wave 
converted signal is fetched from the feed line 6 when the wave is radiated 
from the horizontal slot of the slot 5 and from the feed line 7 when it is 
radiated from the vertical slot of the slot 5. 
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(5.7) [S^ fc l 

i^ai e mm D\i=?mn, qb &m sma ¥i 1 chi &d\ sx* * 1 chi & as ¥ 1 1 

3f , ¥1 1°IC[g e>B¥0ll MX\B M 1 °J SSxIl J\B2 2} , B J\&2°\ 2IfS^¥1 Oil CHSel ^3 8* SOii , Oil 

M 13, 2J^0il gfi&t mgm 5§6f£^ XIC* 0K)l¥£:^£S&EI|Om ^Xf 4 21 , 11 £| S 

SHI }|&2 21 BB^OII SeAISIH XII 2 Hi -S3 SI J\m3J* , B D\B 3 S\ , "1 SI S S CHI m^SH £*ll 

8§ gxisna, s nei^H sesi 8 oil ^mm m^JJt «#si g^si a xisa saioii. a§ eoii ^:>i if sofa ^gsi ss<y 
6. 7 m aiasm, ess£6. 7m &d\ ^mswa wo.& S3 «M9S s^sh so. 
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- im=?m 1 ] £n*a¥# , e £i»a¥si &¥oii ^x\m cuoi^s^suaEiiom ±i±m si&a ¥^si a hob ux\m m 1 si 

, = XHI 1 £1 «S»I 2iaS| El^^Oil £X\m A1S0OI *!na £HF^ ¥^?S1 a 2011 «*ISa SAi Oil QB £^ 

oil &d\ ntmo\Q m&s\ ^&&m Mxmn m hi 2 si gaa enamg hihs. 

is^a 2] £Pi ^mm msiwdin ajutn m& ^§°s a a?»i ^i^s enamg niss. 

is^s 3] £>oi oKM^s^saaEiiom ^xfa «xie §*4oh sxin gxia ^§2^ a a^si jixhs oy^ 

mg mse. 

[*82| 7} All a LJS» -49] 
[0 0 0 1 1 

U*H#£I 0I§ »0H » ^§8 , gyemg 5« Hie HUM 1 CH^ S&SJ Oiin^0il£ ilt 4^ 2iamg HlH^ 

on a§ia. 

[0 0 0 2] 

[ien°j Diir] oi^e^^ fl« ^ xHysi ^^ig aamoiife §§ eu^m-^ ^deyaiuoii ^oioi, i a^. sag <yi ch^oiis 
d^n xf^e^i afsk ^ si^ eyanfg mHesi saoi 21a. ^ai^Ai , niy 3011 ueilhs^, sxfs^¥ 301, §3^¥3 

0 011 S^B ¥3 1 o^vEl ^g&Iffl- gAIOll, &D\ El&a ¥315] S0*0°| ffifia ¥jx|0il , 6P| ¥ 3 1 (Ml ^ 

CMI/H 3? SSI ^ 3 5 21 , 4=g (^^i) 2E[§ 55" 3 71, £591 B361, 2Hf§ 3 8 HI °] 2f Q.±D[ 

aae ¥ixioii ui§9 ^sj 5ioj sot so. £>oia 1 ch^. §§ aiani- se^ 5*<y canton sit ^ 2H@nf§ eih^sj e^e a 

SBCL if eU^ILf SE£r S<ye!IBIIF2| 21a ty±\^Jl (SAimXI BH) § &AI-3SI sgOII ^Xl 

s ¥ 3 0°j jw^^^a e^^s £m ?3 1££ si i^iisiSQ. se, £ew& ¥ 3 1 asi aae 

?iaoii <s»ao. o\\m is, aopt 1 iassi ss59i a3.soii si am, 2«a w&m. (esawfe si^oi .as2 3Hsi ^£ mmm 
sae aoiQ) s g.^sm °irr 2 jhsi amsi mms\ waoi 9 o e xi2£!Q-. 01 uisoii, ^01 ^ssi a 3 5 si eeoiiAi^ eii^nF 
^^3^, s <^s2i x s»3i- y ^t^sj ^^01 £jj2 t aizi^oii cn6m ^id^oii S»s ©Hf^h so. ^> h ^i snf 

3 ¥3 1 of Oil 9\X\Q\\ £x|£i ii (S^) oy^ Efg 3 7 S . £M HF^fiSI §g 2H^Hf (5f^2!ISEf) Oil 

^i<y am- gmw ^£f e <^ (5f^i) ensnfg 3 7 011 ^1^212?} ?ixi 011 &36^ x ( 

Y i^gl gAIOll, Y (X ^S) mitMZlQ. a 3 6 S| ¥1^011 ^xlSiCf, ^^1 mm a 

nfi h^m 3 7 oil Dim^ ^^isi ^ixioii 5f<y (§§) @nf§55^ 3 8^, £M 2!ia EKymsi ^^eu^nh (eg eaaitt) oil 

^i<y am mmmo. tn^Ai. ^eoii ^iti §§ snanFg 3 7 se^ (§§) anhg 
3 8 si oi^ &mm aoii 2imn, euanf ^d^amoii cn§t 4 2*a. se^.y &s (x as) ¥3 1 

sj £ig«o^ ge ngjcii, eyaiu-^!^ am e sat . x as a y »s a^e flezi- , 6T^i«b 33»h Sfi 

m Zf^H^ £Hf^ ¥3 1 °}0U HX\& S £M ¥3 1 SI flOPI- 3IXIfe a 331^ 210. 
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10 0 0 3] ' , ' 

} 

LsSOI BH2S 5! eh B SJflSS 0l¥01*! 51^^ . £E*a¥2| UOiM glHI 5*«s:i» ^AlOil, 

10 0 0 4] 

1 3} SI* "6HB6PI «g ^B] BgSH?! fl oH(tCH^Oil) , £M¥2} . § £Eha¥2| B¥0il «M» DtOI^^SS &HI0I- 

£Eta «soj 2 Oil gxISa eAIOil OB &m0\\ &P1 6310^ ^HSl 22^11 SXI 8f2 a HI 2 2| ^2*11 ?IS2£ ^SSSIP 
[0 0 0 5]. 

[^§1 oi&:» 301 ^?ss:?i lEH^oii , otoi^s^saehEiiom ^xpi- e«a nf<ys (§§. ens EF&m se^ s^a^ b^ii) 
a 2^H2i £i^Mo\2i $\&*im sioh ^i<y eei- se. eismn gxis ah ^001 mim . eaas m ^ oy^ m 

^lian §[S2§ mtisi ?iMa. 

[0 0 0 6] r 

[^aiwi] 01 oK s ^goii sit!- eiienfg niHsoii asjoi. iing oi§am &Aii5i tfaach 3^1^, » waoii 21a subefs hi 
H^sj 1 ^aioiim uamfe 3boio. 1 g a as )^5Q, die &e ssta ¥ 1 1 oil sxf ¥oia. 1 1 s &d\ a» 

3^ ¥ 1 Oil & aS £Hf2[ ¥0|Ck 2fe £E*a ¥ 1 1£|Q^ BB¥0ll ^xl^ HI 1 2J $?a»l 3IB0I3, § 2IB2 2J &D\ 

sxi ¥ 1 oil cm a a *2i oh ^ oil , o\\m m& t mm £*ii2i sj^oii ase i^¥§ ^ ssti tnoi^s^snaai 
om^»4iaa»2 ao. 3g, &:>i hi 1 si ^sai 3iB2 2i bb^oii aeAi^m aaeai22i ^sxii :i&oi2, ssshi^i 
, 6Pi aa-a^i ¥1 21 ^?2i a boh nei^s £xii8§ gxiom, m n&mE. txiisoii m^. sine m&ut a&2i 51 
saioii, aasoii^i gfsDia^si^a^ 6, 7««xi»3, §^^6, im msokj ssa 3a ?ixi 

9Sa^BCh 

[o 0 0 7] e waoii 21 e eoeiug nisesi m^ou mz\o\. 2 chi n>^n ^s^ci. 5§§ i^i¥i ^yim^i, seb. 
ss<y 6, 7i USB ¥ixi 9 ^ ofoi^s^stiefeiiom ^^4^1- , ^^is eu^ m<y^ (§§ ^1 ^^21^ m- 

<y^) 2J 22H2J <M^A^0|2] ?|^xfM giOHH ^^q. 011 S MS, ^ 90^ Hf<ys (S<^2!l^ Wtim D\ ^^52J ^ 

^21 gf££¥E| »AJS 3 311 Oil Hte 3*. SStf 6 °^¥EI 5|<M ^Ef <M^^ ?|^£|Q. SE, §§ H!« Hf<y^ (^<y2!IS Eh 

<i'^) ^1- ^5 52j 4^5|2| ^go^^ei ^^ |0 jj o,^ -^^7 2^a SHI ^11^ ^SSD. SE&, £PI0il^ 

^ , DJOI¥S^SBBE|IOm 4:7^21 a« 01513 . 3§§ 3 W2| gaa£ SU. SE, □^OI^^^S^'BEIIOFU 

^.^oii ^ieg oiens 3x13, o^oi¥^^si!^Eiiom ^xf2]- £nfa^2j §1,^21 ^□^sie njo^s moi £ ma. 

[0 0 0 8] 

[^S2J al] 01^ 5!xHg, ^ EEEha¥2J 1J01M S^il ^^^Hl §A|01l, 1 CH^ if eU^Ef Sf^eD^EfOil g§ 

m 4^ 2ife 2H^E[g EIH^S HISBfP. CQ-EI A], E|S^2| ^« ^ 3^§f2K 3S¥^H §2| 5|B0|| A| ^ §, E|^$ D\ 

^2| 73 B 901 7|Ottt 4 2iP. 

[SES2J Z^ee «9] 

[3^j 1 ] g U9 0D 2Joh oii^g E|H^2| 1 MAI Oil* UEILH^ 3H0IO. 

[3a 21 » ttson si « aams Ei^^si 1 « ai 01121 ¥« ^chseoio. 

DU3] S2H2J eil^Hfg E|H^2J 1 A|0II» UEHJ|fc"3H0|O. 
[¥S2| M<£] 

1 a^s^¥ 

2 hi 1 21 d\b 

3 HI 2 21 ffaa 31 B 

4 Dwi^a^sHBaiom 

5 g4!XF g^2| ^5 

6 SS<y 
7 

8 3£f^H£xll 

9 mx\ 

3 0 2Xf §2! ¥ 
3 1 £Efa ¥ 
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(57) '[flfif] 

mo. 

^aai D\B5 2\m as d\s\ ssjssi ax 1 1 m =?mm 62s am, aou ^x 1 1 °j ej £3 sa^an b 
»e ^soii ux\m sa sis rae 7 a , 1 1 a a bob mx\m saai B9°\ hboii i^s SA}§i£nii@4a, saai ^ies 

2f 4? SMI 5*9 HI Ah 01 CHI g[AfSISII!4£ £!6fe HUKffl GHoHl 1 1 BJ 21 B gj»0|| 



1 
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(A) (B) 




mm ssii 

1 ] XII 1 »SxII»2l & Si :H2| S8S2I ^dleh XI EE 31 S oKX, QS £011 £>0| if HJ ZJ £2] ^£¥2*3 Hxf^ 

asoii gxm 32 us iiH & m , spi if 21 2 sou ^xiti- xii 2 ssoii a Ah mis imei . spi xii 1 ^ xii 2 ^2 

xii Dfs^ou , a^i ^ Ah mis ehs^s mi mmo\\ ciim3 atr^s moi, ^^1 if 3 ei a as* on s^^^. g 

gg^on i^&s Hxf ^nf £^21 a^g xi8*iis s otoias eieiu. 

[g|:?g 21 HSMPt &D\ XII 2 ^2x||&2] 0|£Oil ££i HI^HS & S^tM 3IXH8 DfOlBS ^SH & 

EilU. 

[S^s 3] owns e^Eiius ^;>h ^xi am, &31 mis hhs^s ais §^^s see^ 32§oti s^sh s 

g^SM 5E^2 mOIHS.^SH 2} EilU. 

4] . «i cuoias gjaiusi a ai- us eh ©01 boii , same « ^h^^b gxie as 

S HHx|5« a S=?m 1 ^|XH@ DFOIHS ^S^j ^EilU. 

[^921 a/ats use Atai 

[0 0 0 1 ] 

[a^akoj 0 |g got] S . ^ EilU Oil M§£| OfOIBS ^SH &HUOII 

[0 0 0 2] 

[#BH2I HI*] 3i 5$r eSJiSl 0>0|3S ^il! BEHU2I *!9£0I3. (A) "fe gi¥ SzXI AfAI£, (8) te ¥^ ^□£0|Cf. 
Oil SIW.. SIS Hi ^^Oil QiSm 4*^! 888 Y ^r^S 6I-3, 881 X ^S (OloK 31} 1 S 3iJ 2 Oil &CH gg] 

th) . Sg £»a 1 ©SMfe. TE1 1 SXfUfM SHU 4^ 2ier ii£> h 21 31 Af§6^3, » iiOil SMI ti^!2S £6J8t 4* 

aa* g^oj ;H qi«2s sxiom," cm eon ^ssi ess Mxiotn mm £Hf^i e bi^wh. essj Eiai 

Oil S£[ >i2] §88Si if 1 11 ^Pbl& XISEx-ll 62^ moi, 01 SOU 1 1 01^3 2SS 32 DHS 71 £Z\ o\JL 

, if 115] SSOil 8M miS IIH©4M UHXIS ^P^^S oF3 

10 0 0 3] ^Ah miS jiHe4SAi 0I1M #3 >i2J §«^HJ ?1£F 5Fol-H| f[ S3 bl^ea^l 31 A^o^3, 3 

m ^WB 1 Oil §§ ^mD\ ££JS[Q3 e^P. 8Ai US EH© 421 CH^OI ^£fLH3 3011 2i^3. i§ ^SUf^ US 

nHe 4S y ^atroii a^ii 3= v ^ ^nfoii 301 s 4= caeiAi, if 1 1 hi a h SSi x ^oii s^^s £i£^ 
dHxiam, #5 1 1 21 zi a »»9 ^oim a^i anfHj am- ei ix.§£^i ^0121 ms. if 1 1 ^s^ei ^oi si<y sufm 

o|-3 33 SIS EHe 7 Oil ^^A|3I^ 30! 3^m3, m 32 SIS HH§17S S^l <^^0i! &^oW LNB siSOil 2J^oh3 tlsi 

m ^tio[^m m3 s^u. neai, jeibs 1 oil m» en^ sg2£ a saaient^ . a^enenf^ a/* sis nn§!4S 

X ^agOII S5II 881 ^i<y ^EfOll ^^£13, B ^Ef^ if 1 1 S.BAW 83, UAI £hgj g^AI- US EH© 4 S 5f^2U^ 
EfS 33 9AISO. 
10 0 0 4] 
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r^soi natr 2 afcCKae'aaii ^a£]|g4s awe sfieoattt. &c«s 3101^3^ mmo\ 21^011 »Ata 
11°} , aa§ Eiiois 3 s «uf«2 g§ soains sin dm »e »ai- sis m&im m$ti\ ^mmmou) . nm enf ^01 
g-oisan ae shisoi sia. b i^s , n» mm SB21 a^g sxi am iixi em gmm m^m ^ zi^m mo\ 

, a» am s»(») e as ^siss so. 

[0 0 0 5] 

[i}Mm m^o\j\ z\m 4^ei a ^ssi ofoins eieiiub , hi 1 ^ssi»2j e si sassi i5i ?bie[ xi£*iis m 

01 . CIE 3011 #31 6521 ZJ e^¥EO HxfEh SSOII tf MS ^2 §11 HH^ , #31 6521 3SCHI gx|*v HI 2 $?S»ie2| S 

^oii iss guisis imea . #31 hi 1 as hi 2 sasi o*¥»mi . #3i sai- sis eh^^s safe anfoii asm si as 
»»ss ma, #31 652i zj soil gu^s g 6521 sst^oii sae ma am «ssi ximmm =?u\m ?tm ^§2^ 

[0 0 0 61 

[2*g] b «3i«e 652j 23011 zi h »soi § 6521 S9¥oii am^n xisxiib dHxiam 

fmuasoii) . g# xigxiis ma am s^e 201 mxf eif sjkb) s 201 3^sHaa. 

[0 0 0 7] 

[AiAioHi 2m§, b ^S2j Qfoias aamsi hi 1 ^ aioiib ueuji^ agsoiin, (a) ^ sj^ ±x\ mm^, (b) ^ 
¥^ mastoid, -ibs, zibss u^yie 3^ 2^ sue 3i^s u&lhh 'ao. as srn^ 1 °sau=, te.i 1 ££ 

21 SXHIfM EWtm ^ S«£| 5§ Al.gS^, S S Oil 2XfIIfM £SJtt 4* 2i£^l 3^ H#2| )H?^2I tfXISHl. a 

e eoii ssx-fl.ess mx\ mn ni^sna. e52i ^§ sni^i- 1 oil sei ^s 21 si sassj 65 1 1 g ^uie xi£*ii6^s ot 

01 . 01 3 Oil ^5 1 1 OIBfZQ mxfe[ g[§o§ of2 1 1 2J ZJ f§^6|-£^ 5t0\ 55! Ill HJiS 7 m ^x|6^, 

1 1 S| SSOil »Af 111 BHe4g dHxISUl ao. 

[0 0 0 8] »Ah SIS I«§!4SA|fe i 9Sfl & 9 Oil ^21 §&S°| £38 381 41 XI 8132 9»«2I ^21- B » 

21 P|3tg Ul^eSMI ^£|LH3 AF^M l^ofi Af^£| m& M0\M 1 1 21 901 SST2I ^01 m sf 4 5 

£213 S »«. &9 2| ^2 Xl£x!l 6 Oil ^x|6m HQ. X-iS^I 1 0^ 65 1 1 2j ZJ 

(¥Ei) 90|2| ZJ 2!M A^gofH, 65 1 1 2| Zl eOD S^^^ 65 1 1 21 3^ M0|2| >i2| of 01 bH X| of 3 

°ia. xiwxii 1 o ^ oils §2, ^^x-ii ©9 2i ^94 s^oii m°iei £s^2 ^gm^m mo\ £ §ci. 

[0 0 0 9] *3A\ Sll HHS42I M30I gE|L4li2 3§ SSB 51011 2|6fH, £Hf& 1 Oil £8IS e!!£IE*£r &A[ HI HH©41 

Y ^'»»0II S3II Q%*m ^i<y BSIOII ^^£IQ. OdfAH, 65 1 1 2| 90! SSi X ^Oll @S^1 dHx|6f3, 65 1 1 2| 

soi ss2i ^ois ^oi ^»<m an[2i mm zi £§£21 ^oi2f ei-pi 65 1 1 £i¥Ei ™& &wm m^mn sii hh& 7 oil 
s&Ai^ife 2oi e sii ehs 7s s^i ^soii s^6f3, sis ime 721- xi£xii 6s"s dfoibs ^s^ 1 Eieie ^ 

dll S^8fI2 L N B gj^ SISOil gj^mn 5101 3f^6-f£H| o\H Sid. £Ef^ 1 Oil II Xf 

s ^ ^^eoenf^f esisb . ^^en^w^ »aj sis Hue 4 s x *a»oii s^i »ers befoii ^iisa m^m h» 

xii 1 o^x aeoii uHxism a^i ^oH(cH^oii) , s^g xhsxii 1 ooii emai sis 2^ i^i ^01 m 

aotJi ^mm^ow) e si^ en[2i oiiuxiM ^±iAi?ife 201 ^s-m, tu^Ai a^g xhs^ii 1 os mxf em ss£§=! 

£f£ 2i!^EfS S4-B 20| ^^5f2, DfOIHS °iEi!USA| ]Hxf SUf ^£jl S>il(S)& 4 s 2iD. 

[0010] n^2b, B U9SI QfOIBS 9JEilU2| M2 AlAIOia UEIUife ^S£OIH, (A) InXl AfA|£, (B) 

fer snasoia n^je. nu 1 s uEfy»Ei §ati 3^ sue ^ims ueilhh an. m^s 1 oil uei^ei ^ai 0112121 xfois 

g , &Af SIS Hie 1 4SAi §^«2J mm ^2) S ^2] C«^S dl^Mof^l gB|LHH Af^M S«B 21 Afg6fI2 § 

oi2, n ^2i 1 2i aiAioiian ^^oi am hp. 0121- soi ?«b 3oii ^oin, &m £nf^ i on £^@ »fleaam» a 

Af sis sue us y ^&§oii a^ii awe ^nfoii ^§§12, 65 1 1 £S¥H ^oi @nn t^sm sis nne 

7 Oil MmMdlbz SOI ^ffeof^, 5fd9HeHf2| ^gtt 3S0I ^^e^Q. mxf ^Ef a §g 0113^^ &M SIS DH@ 1 4 

s x «»9oi aai awe ^i<y am 01 ^^2, a^g a# xhsxii 1 os§^^ eiife m^m 201 ^f^am, tueiAi ohoi 
3s ^sii Baus/d mxf bib msm mmm) skm. ^^eyBEfg «as aoi 
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•[0 0 1 1 ] 3i!3£ , B K^SI^OIBS ±^ KEOU* ^40H A*SB 303 £ £A|OIB UDUIfe bHxl 3B0IO. 3B 1 Oil U& 
.LH^ &At s]S HHEi 4, S4=§ fia HSfll.l 0 S£ ^5 %M SSMI B 5 Oil ^40H a»8Hn §2 ^BIUS f^5[ 

m, ns 1 a- djs^ms uhxi^i g S nne 7 m 212121 »aj ^xfou 3**1 g 1 1 ^s^ei ^isa m^ms ^isgf 

31 33 SIS HH0 7 Oil SifAI^IIl, S3 US M&7 3\ XI£*II6 °S ii^S OfOIHS £f°ios All SflaSS g£ s ess 

CHI § SSSOilAl LNB^ SJS01I Bfi!»a «a <M^g ^*!»£* B 3S0IQ. #011011 21CH£ , S4^g #a J3»»l 1 0 

8 ft* 1 1 21 Z! BSCK^EI) 2i0|°i 2J AfgaHQ. 1 1 2| 2! £011 BBSS 322, i? M0I2J ^2| §91 g 

woi hhxi«2 2A^i ^oH((ni^oii) , an ^am S4-§ a a n^i 1 o s xoi 

[ooi 2] 2114b, b »asi ojoias aamg 3 W oj tfA |om uaute tfBEoio. a?i2i aAionst . am as 
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EH) aOISI 21 Af§6f2, ^5 1 1 2J 2J ^ Oil ^BS^ £1H, 1 1 21 Ah 01 21 7]S\ B&m m^o\^m B\0\ UHxl o\H 91D\ 
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